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(57) Abstract: The present invention provides methods comprising one or more zinc ionophoics for Ixxsaiing or icvcrsing the cfifccts 
of stress, including suigical sliess in paliens in need thereof. 
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5 SROSS-REFERENrE TO ML^Tim ^yyr t^,a^^>«^ 

IMS applkatioa claims the benefit atlJJS. Provisional Application 
S«Ml No. 60ai 1,490. fi]«d April 4, 2001 . 
FPELP OP rm TfffV ENTION 

■n>e pz«sent invention provides methods for modulating die effects of 

10 »»«^i»chiding«irEicaIst«ssini«tientslnneedtteM^^ 

ormorerincionophores. The present invention also provides methods of regulating 
geneexpression by modulating the activity of tnasmptionfiu*>r$ in various oigan 
systems of mammals including the bndn. by administering toap^ient In n^^ 
aphannaceutically effective anoantof atleastoneancionophore. 

IS PACKgROUNnOFTintTlWY^^^. 

Different fiams of stress, suei as surgical stress, aie bwwa to alter 
brain physiology and may lead to brain iiuuty (McEwen B,S. (200P) Bram R«. 
M6:l72.189: DdCeysar F.Q. et aL (2000) Nenreimmunomodulatlon 7:182-188; 
Revilla V. et al (1999) Brain Res. Bull 49:413^1 8; TnwUos E. « aL (1997) Clin. 
20 Pharmacol Iher. 62:74-81). Thephysiclogical effects ofslress can involve complex 
homional changes aadmayle«i to alterations in the activity ofamnnber of 
tnnscriptioal«tOB(Udels«anR.etaL(1994)Cuir.i^^^ 
turn, flus transcription fiKtoamay modulate theneuronaliesp^ 
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(Pennypacker K.R. et al. (2000) Acu Neurobiol. Exp. (Warn) 60:5 15-530; 
Pennjpacker K. (1998) lat Rev. Neurobiol 42:169-197; Pennypadcer K. (1997) Histol 
Histopattioll2:1125-H33). Tlieimreiaor has shown previously that 2iw:te^ 
can modolate the activity of a number of (ranscripiiOD faeton in endotfaeUal cells in 
5 vitio, as well as in rat brain in vivo (U.S. Serial No. 09/759.091 entitled "Zinc 
lonophores as Anti-Apoptotic Agents", filedJanuaiy 12, 2001, docket 13595Z, 
incoipoiated herein by reference). 

Zinc plays a critical role in cellular biology, and is involved in virtually 
eveiy important ceUuIar process such as transcription, translation, ion transport, and 
10 others (OWalloran. T.V. (1993) Science 261:715.725; Coosins. RJ. (1994) 
AnnuJUv.Nutr. 14:449-469; Harrison. N.L « al. (1994) Neurophamiacology 
33:935-952; Bertmetal. (1996) Science27l:lO81.l085). The involvement of 
ceUularanc in apoptosis has been recognized for close to twenty years (Sunderman. 
F.W.,Jr. (1995) Ann.ain.Lab.Sci. 25:134-142; Fraker, PJ. et aL (1997) 
15 P'oc^ocExpBiol.Me42l5:229.23<.).However,thelidlnaturoo 

ianotfhllyunderstood. ApoptosisisafonnofprogranunedcdldeathnoraaUy 
activated under plqrsiological conditions, such as involution in tissue remofe^^^ 
duringmorphogenesis.andsevdaliDQmunologicalptooesses. The apoptotic process is 
characterized by ceU shrinkage, chromatin condensatioo. and intemudeosomal 

20 «»e«radationoftheceU',DNA(Vcrhaegenetal.(1995)Biochem.Phamacol 
50(7):1021.1029), 

Numerous in vitro studies have been done recently in an attempt to 
elucidate the role of imracelhdar zinc AJthougfa some studies have suggested that 
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Zinc may actually induce apoptosis (Xu. J. et al. (1996) Am.J.Physiol. 270:060^70; 
Kim, yji et al.. (1999) Neunsdeooe 89:175-182), most have concluded that 
increasing the intraceihilar eoncentntions of zinc blocks apoptosis (Sundemian. 
F.W.Jr. (1995) Ann.CIin.Lab.Sei. 25:134-142; Adebodun, F. et al. (1995) 
5 LCdLPhysiol. 163:80-86; Zalewsld» PJ>^ etal. (1993) BiochemJ. 296:403-408). and 
ftat decreasing Ihe zinc concentratiQa promotes apoptosis (Jiang, S., et aL (1995) 
Lab-Invest 73:111-117; Treves, S., etal. (1994) Exp.CeURes. 211:339-343; Ahn, 
Y.H., etal. (1998) E3qi.NeuroI. 154:47-56). The manner in which increased 
intniccUular ziqc affords proteotiaB against apoptosis is not dear. (Tmong-Tran, A.Q. 
10 etal.,(2000)J.Nulr. 130:14598-14668) One theory proposes that zinc inactivates the 
iitnu^Ihilar endonudease(s) ieqK»siT>le for a^ 

a aL (1994) EurJ^iodieai. 226:23-30; Yao, M et al.. (1996) J.Mol.CeU.Cardiol. 
.0.^-5-101). Otherrecent8tuffie8havesuggestBdfliat2inccaninhibitcaspases(riang, 
S.. et al. (1997) CeU Death Differ. 4:39-50; Peny. DJL. et al. (1997) JJaioLChem. 
272:18530-18533; Marct. W, et al. (1999) ProcNatLAc«LScLUSA 96:1936-194(0, 
a: block ^ activation of caspases (Ahichi. T.. et aL (1998) J3iodie«n. 124:300-303). 
iowever, in view of the large numbo of intracelhilar roles played by zinc, it seems 
acdy that its anti-apoptoticmedMmiams may be more corrqdo^ 
leneejgwessionandcelhilaraignallingpatliways. In a recent study, animals subjected 
> stress have been shown to hanre altered gene expression profiles (Meshoier et al. 
2002) Science 295:508-512). to fict. studies suppor*n role for transients in 
itracdlular signalling and gene expre8sion(CyHanoran.T.V. (1993) Sdeoee 
-.61;715.72S;Beig,JM, etal.. (1996 dence271:1081 
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la contrast to the hige number of in vitro studies, voy few studies have 
attempted to exatnine the pntecUve effects ofanc in vivo, ttisimponanttonotediat 
most of die studies diat hove explored Oiis possibility have fbcused on die 
pretreatmeot of tissues with zinc prior to injury. Using diis approach, a number of 
5 studies have demonstrated diat pretreatmeot of animals with zinc at least 24 hours 
prior to injury provided some measure of protection against qioptosis (Thomas, D J. et 
aL. (1991) Toxicology 68:327-337; Matsushita. K., et al., (1996) Brain Res. 
743:362-365: Klostedialfea. B, et al.. (1997) Shock 7354-262), presumably as a 
result of die well established ability of zinc to boost die immune system 

10 (Cunningham-Rundles. S., et al.. (1990) AMLN.Y.AcadAi 587:1 13-122). Also, one 
study showed that several days of zinc dietary supplementation concomitant with Lp. 
injecdoo of carbon tetrachloride protected against liver iqpqptosts (Cak^ M. et al. 
(1999) J. H^I. 3 1228-234). However, no studies have demonstrated the effect of 
anc ionophores on die activity of transduction fictois in die brain, following surgical 

15 stress. Moreover no studies have danonstiated diat zinc ionophores can influence ft^ 
cascade of physiological events triggered by stress and durdiy treat and/or pievent die 
ddeterions effects of stress. 
' STIMMaRY of TW¥. INVBWTTrw 

The present invention is directed to die use of sine ionophores 
10 «cIuding.butnotlirnitedtozinc-pyridiione(ZnIOandzinc^eft^^ 

(ZoDDQ to reverse die effects of stress and espcciaUy surgical stress in mammaU. 
The present invention is also directed to die use of zinc ionophores indnding, but not 
lunited tozino-pyridiione (ZnP) andziniHliediyldidiiocarbamate(ZaDDC) to 

4 
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modulate (he effects of surgical stress oa the activity of tzanscription &cton, includiDg 
but not limited to NF-kB and Spl. 
BRmFDESCRlPnON OF TfIR 

These and other features of the invention will become moie apparent 
5 from the fblloiving description in which reference is made to the appended drawings 
wherein: 

Figure 1 Illustrates a NF-kB electrophoretic mobility shift assay using 
nuclear extracts ftom bxains. Control (lane 1), sham Oane 2), myocanlial m&rction 
Oane 3), Compound 1 (toe 4) and Compound 2 (lane S). 

10 

Figure 2 Provides a densitometiic analysis of NF*kB EMSA bands. 

Figure 3 Illustrates a Spl deetrophoretic mobility shift essay using 
nudear extracts from brains. Control (lane 1). sham (lane 2). myocardial inftrction 
5 (larie 3), Compound l(lane 4) and compound 2 (lane S). 

Figure 4 Provides a densitometiic analysis of Spl EMSA bands. 
DETAILED D ESGRIPTIQN OF THE INVENTIfQN 

Hie present invention is directed to a method of treating stress by 
20 admtnistedng an effective amount of one or more zinc ionophores to a subject in need 
thereof By '"zinc ionophorc" is meant a flicrapeutic compound complcxed with zinc 
ions that is c^leofcarrying zinc ions across cell membranes. Inaoeonlancewith 
the present invention "treating includes preventing, bloddng, tiihibitin& attenuating, 
protecting against, modulating, reversing the effects of and rcdudng the occurrence of 
25 e.fr,thchamiful effects of stress. By "stress- « meant (he broad range of aherations 
to normal homeostasis, for example, (he complex honnonal and^or steroidal dvanges 
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in a maounal, inchJding a hunian fliat lead to changes in gw^ 
ccemplified Iqr alterations in the activity of a number of 

induding iwt not limited to NF-kB and Spl. Such honnonal and/or steroidal changes 
can result from direct and indirect physical and mental fictois. such as. but not limited 

5 to bjuties, trauma, sorgicalpnicedures. depression, anxiety and repress^ 
underexpressed wony, for example: 

According to the present invention, small concentrations of a zinc 
ionophore in the nanomolar and picomolar range, such as fiom about 10 pM to about 
l»iM can reverse the effects of stress. In another aabodiment small concentrations of 
10 a^incionophoreinthenaoomolarandpicomolarraageiSuchasfiomaboutlOpMto 
about IpM can iegulate gene es^ression by modulating the activity of transcriptiop 
factors in the various organ systems, including but not limited to the brain and heart of 
nwmmals, including humans. Transcription ftctois which may be modulated in 

accordancewiththepresentinventionindude,butaienotliniitedto NF-kB.AP.1 
15 and Spl. 

Thus, according to die present invention the concentration of zinc 
ionophore used to treat stress ranges from about .005 |ig zinc ionophore per kg of 

body wdght to aboutSmgzimJionophore per kg of bo<fy weight (Le.diom 6000^ 
zincionopboreio about l5MMzinciom)phore). In a fiather embodiment of the 
20 P«««ttov«tiontheconcentrationofzincion<q)hoteusedtot^ 

«bout 1.0 ^g zinc ionophore per kg ofbodywei^t to about SOOMzinc ionophore per 
kgofbodyweight. Pirfeniblyaxeconcentrat'«uofzincionophoreu5*dtotteatsli«s 
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ranges from about 0 Jjig zinc ioaophore per kg of body wra^i to about 600pg ziac 
ionophore per leg of body wdghL 

fa a finther enibodimott of flie present imrcntion the concen 
ane ioaophore used to treat stress is about 0.9 mg^body weight, or about 0.l8mg 
5 zinc/kg body weif^t. 

According to Oie present invention, any compound capable of binding 
ainc with moderate affinity and having sufficient lipophilic properties to penetrate cell 
membranes is capable of effecting the protectiaa demonstrated in the present invention 
with e.g., zincpyiithione. Zinc-pyrithione (anc pyiidinetfaionc, C,oH,NAS,Zn. MW 

10 317.75, commercially available from Sigma) is the active ingredient in the anti- 
dandniff shampoo Head A Shoulders® (UA patents 3.236,733. and 3.281,366, both 
1966). as weU as a number of other topical skin treatment formulations. It is a 
fimgicide and bactericide at high concentrations. It is highly lipophiUc and therefore 
penetratesmemhianeseasily. ThispemiitS2incpytithionetotranq)ort2^^ 

15 merobnoes. thereby conferring on this compound (i.e. ziw:pyritMone)theprc^ertie8 
of a taut ionofihore. 

In addition to 2inoi>yrithione, another group of zinc ionophores. the 
dithiocaibamates, can treat sness in accordance with the present inventioa TTie 

following are examples ofcompounds which have been shown in accordance with the 
20 1>K»« invention to possess 2ino4onophoreproperties:2in^ 

heterocyclic amines inchiding. for example. 5.7-Duodo^.hydroxyquinoline, and 8- 

Hydroxyquinoline; the dithiocarbamates inchiHJng, exampUi pyrrolidine 
didnocarbamat. «ul diethyldithiocarbamatei disulfi,«n b«A dimelhyldithiocarbamate: 
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and Vitamins inctuding, but not limited to. Yitamin £ and Vitamin A. Piopeities 
associated vriA zino ionophores include, bat art not limited to, an ability to alter 
cyiosotic PKQ<oniem and an aUUQ' to alter the nuclear activity of tra^ 
fiictors NF-kB, AP-1 and Spl . Accwding to the present invention zinc-pyrithione was 
5 shoivn to operate at the cell signalling level, as demonstrated by its ability to alter 
cytosolic ?KQ- content Furdier, according to the present invention, linc-pyiiddone 
was shown to operate at the transcriptional level, as demonstrated by its ability to alter 
the nuclear activity of transcription fiictors NF-lcB, AP-1 and Spl . Still further, 
according to the present invention zino*pyridiione was shown to upregulate 

10 cytopiotective protdos. for example HSP70. 

In accordance with the present invention the zinc ionophores protect 
against the deleterious effects of stress. For example, both sham surgery and coronary 
occlusion had a similar effect on NF-kB and Spl transcription &ctor activity in the 
brain, suggesting that it was die stress associated with the surgic^ 

IS the myocardial inftrct itself; Oat caused Ods effect In one embodiment of the present 
invention zinc ionophores displayed a strong ability to reverse the effects of surgical 
stress, or other &rms of stress, in patients, inchrdtng humans. 

In accordance with the presat invention, alterations in the activity of 
a number of transcription factors, iochiding but not limited to NF-kB and Spl can 

20 modulate the neuronal response to the stress. Stress is also understood, in accordance 
with the present invention, to mean a mentally or emotionally disruptive or upsetting 
condition occurring in response to adverse ex nal influences such as a surgical 
procedure or an injury vfbidtt is enable of affecting physical health, usually 
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diaractenzed by increased hean rate, a rise in blood pressure, muscular tension, pain, 
iiritabili^, and depreisioa The zinc ioaophoies of the present invention can be used 
to modulate and/or reverse the effects of stress generally, and m particular, surgical 
stress on the activity of transcripdon facton, including but not limited to NF«kB and 
S Spl. In accordance with die present invention, zinc ionopbores can modulate Ih^ 
effects of the surgical stress, or odicr forms of stress, in patients, inchidtng humans. 
The zinc ionophores of the present invention can be used at concentrations ranging 
from.005 zinc ionophorc per kg of body weight to about 5 mg zinc ionophore per 
kg of body weight (i.e. about 60ppM zinc ionophore to about 15 zinc ionophore) 

10 to treat stress and especially suigical stress. 

In a fivthcr embodiment of the present invention the concentration of 
zinc ionophQre used in a method to modulate and/or reverse the effects of surgical 
stress^ or oAer forms of stress, in mammalian patients, ranges fiom about 1 .0 Mg zinc 
ionophore per kg of body weight to about 800 |ig zinc ionophore per kg of body 

IS wei^t In still anoAer embodiment, the concentration ofainc ionophore used to 
modulate and/or reverse flie effects of surgical stress, or oflicr forms of stress, in 
mammaUan patients ranges jBtom about 0.2ng zinc ionophore per kg of body weight to 
about 600|ig zinc ionophore per kg of bo4y weight. 

b us e, at least one zinc ionophore, according to the present invendon is 

20 administered in a phaimaceutically effisctive amount to a subject in need ttiereof in a 
pharmaceutical carrier by intravenous, intramuscular, subcutaneous, or 
intraccrebroventricular injection or by oral administration or topical qq)licadon. In 
accordance with the present invention, one ^nc ionophore may be administered. 
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preferably by the intravenous injecttoo route, alone or in conjunction with a second, 
different zinc ioniq)hore. By conjunction with'* is meant togedier, siibstantiaUy 
sunultaneoasly or sequentially. In one embodiment, the zinc ionophores of the present 
invention, are administered acutely, such as, for example, substantially immediately 
S following an injury that results in stress, such as sargery. The zinc ionophores may 
theceiore be administaed for a short course oftreamient, such as for d)ouU dayto 
about 1 week. In anodur onbodimeot. die zinc ionophores of the present invention 
may be administered over a longer period of time to ameliorate chronic stress, such as, 
for example, for about one week to several months depending upon (he condition to be 
10 treatel 

By '"pharmaceutically effective amount" as used herein is meant an 
amount of zinc ionophore, e^, zinc-pyrithidnc, high enough to significantly 
positively modify the condition to be treated but low enough to avoid serious side 
effects (at a reasonable benefit/risk ratio), within the scope of sound medical 

IS judgment Aphannaceutically effective amount of zinc ionophore will vaiy wiOi die 
panioilar goal to be achieved, the age and physical condition of the patient bcipg 
treated, the severity of the undedying disease, the duration of treatment, die nature of 
concurrent ther^ and the specific zinc ionophore employed. For example^ a 
ther^eutically eiSxd ve amount of a zinc ionophore admtnisteccd to a diild or a 

20 neonate will be reduced proportionately in accordance with sound medical judgment. 
The effective amount of zinc ionophore will thus be the TnimiT ^iitn) amount which will 
provide the desired anti-stress effect 
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A decided practical advantage of the present invention is that the zinc 
ionophore, e.g, zinc-pyridiione^ maybe administered in a convenient manner such as 
by thci intravenous, intramuscular, subcutaneous, oral or intra-cerdmvennricular 
injection routes or by topical application, such as in eye drops or eye mist 
S compositions. Dq)ending on the route of administration, ±t active ingredients which 
comprise zinc ionophores may be recpiired to be coated in a material to protect Ac zinc 
ionophores fiom Che action of enzymes, acids and ofter natural conditions wUch may 
inactivate the zinc ionopbores. In order to administer sine ionophores by odier than 
parenteral administration, the ionophores can be coated by, or administered with, a 
10 material to prevent inactivation. For example, the zinc ionopbores of the present 
invention may be co-^administered with enzyme inhibitors or in liposomes. Enzyme 
inhifaitocs include pancreatic tiypsm inhibitor, and tiasylol. Liposomes Include 
water-in-oil-in-water P40 emulsions as well as conventional and specifically designed 
liposomes. 

IS ThezincionO{dK>resnuKybeadniimsteredparenterallyor 

intraperitoneally. Dispersions can also be prepared, for oample, in £^ycexoI, liquid 
polyeilviae glycols, and mixtures thecal and m oils. 

The pharmaceutical fomis suitable for injectable use include sterile 
aqueous solutions (where water soluble) or dispersions and sterile powden for the 

20 extemporaneous preparation of sterile injecUble sohitions or dispersions. In all cases 
the form must be sterile and must be fluid to the extent that easy 
syringability exists. It must be stable under die conditions of manu&cture and storage. 
The carrier can be a solvent or dispersion medium containing, for example, water, 

11 
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DMSO. cthanol, polyol (for example, glyctrol, propylene glycol, liquid poIyeQiyleoe 
glycol, aad the Uke), suitable mixtures thereof and vegetable oils. The proper fluidity 
can be maintained, for example, by the use of a coating such as lecifhio, by the 
maintenance of the required paitide size in the case of dispersion. In many cases it 
5 will be preferable to include isotonic agents, for example, sugais or sodium chloride. 
Prolonged absoiption of the injectable compositions can be bcou^ about 1^ die use 
in die cooipositions of agents delajwg ahsospdon, for example, ahtminum 
monosteaiate and geladn. 

Sterile injectable solutions are prepared by incorporating the zinc 

10 ionophore in die required amount in the iqipropriate solvent wsdi various of die odier 
ingredients enumerated above, as required, followed by filtered sterilizadon. 
Generally, dispersions are prepared by incorporadqg the various sterilized zinc 
ionophores into a sterile vehicle winch contains die basic dispersion medium and die 
required other mgredicnts from diosc enumerated above. In die case of sterile 

1 S powders for die preparation of sterile injectable soludons, die preferred mediods of 
pr^aration are vacuumrdiying and die freeze-diying tedmiquc which yields a powder 
of die active ingredient plus any additional desired tngrefient from previously 
sterile-filtered sohition diereoC 

For oral thcr^cudc administration, die zinc ionophoies may be 

20 incorporated widi excipieou and used in die femi of ingesdble tablets, buccal tablets, 
troches, capsules, elixlts. suspensions, syrups, wafers, and die like. Compositions or 
preparations according to die present invention are prepared so dial en oral dosi^e unit 
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fonn contains a ionophoie concentration sufficient to treat or block apoptosis or 
stress in ft patient. 

The tablets, troches, pills, capsules, and the like, nay contain die 
following; a binder such as gum tragacantb, acacia, corn starch or gelatin; exciinents 
5 sudi OS dicalcium phosphate; a disintegrating agent such as com staxdi, potato starch, 
alginic acid, and the like; a lubricant such as magnesium stearate; and a sweetening 
agent such as sucrose, lactose or saccharin may be added or a iSavoring agent such as 
peppennint, oil or wintergreen or Amy flavoring. When fiie dosage unit form is a 
capsule, it may contain, in addition to materials of the above type, a liqmd carrier. 
1 0 Various other materials may be present as coatixigs or to otherwise modify the physical 
form of the dosage unit. For instance, tablets, pills or capsules or zinc ionophore in 
suspension may be coated with shdlae, sugar or boQt 

A syn4> or dixir may contain the active compound, sucrose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring 
IS such as cherry or orange flavor. Of course, any material used in preparing any dosage 
unit form should be phaimaceutically pure ond substantially non-toxic in the amounts 
employed. In addition, the zinc ionophore may be incorporated into sustained^rdease 
prqnradons and formulations. - 

By "^harmaceutically-acceptable caniei^ as used herdn is meant one 
20 or more compatible solid or liquid filler diluents or encapsulating substances. By 
^'compatible** as used herein is iruant that the components of the composition are 
equable of being comingled without interactmg in a mannei which would substantially 
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decrease the phatoaceutical efficacy of the total composition wder ordinaiy use 
situations. 

Some exanq}les of substances which can serve as phannaceotical 
canricfs arc sugars, such as lactose, glucose aod sucrosq stardies such as com stardi 
5 and potato starch; cellulose and its derivatives sudi as sodium carboxymeAycelhdose, 
cthylcellulose and cdlulose acetates; powdered tragancanlh; malt; gelatin; talc, stearic 
adds; mapiesium stearate; caldum sulfate; vegetable oHs, sudi as peanut oils, cotton 
seed oil, sesame oil, olive oil, com oil and oil of thcobroma; polyok such as propylene 
glycol, glycerine, sorbitol, maniiol, andpolyediylene glycol; agar; alginic adds; 

10 pyrogcn*free water; isotonic saline; and phosphate buffer solution; ddm milk powder; 
as wdl as other non-toxic compatible substances used in pharmaceutical foraiulations 
sudi as Vitamin C, estrogen and ecihinacea, for example. Wetting agents and 
WhricanU such as sodium lauryl sul&te, as wdl as coloring agents, flavoring agents, 
lubricants, excipients, tableting agenU, stabilizers, anti-oxidants and preservatives, can 

IS also be present 

Accordingly, in aprefeired form of treating stress die subject is 
administered a Aerqseutically effective amount of at least one zinc ionophore and a 
phamiaceuticaBy acccptoble carrier in accordance with the present invention, A 
preferred subject is a human. A preferred anc ionophore is zinc pyrittionc. Another 
20 preierred zinc ionophore is zinc diethyldilhtocaibamate. 

Various modifications may be made without departing fiom die 
inventioa The disdosure is to be construed as exemplary, ra&cr than limitina 
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such changes within Ac priadplcs of Ac inveotioa as are obvious to one skilled in the 
ait are iateoded to be indttded witfiia the scope of the cUums. 

The present mvention will now be denoostnted using specific 
cxanqiles that are not to be constiued as limiting. 

5 

EXAMPLE! 

SgBBBing for iaaoiAitnt*: 
Ceil Cutturet; 

Human umbilical vein endothelial cells (HUVEC) were purchased fiom 
10 Clonctics (San Di^. Cali£»nia} and passages DeKeysw F.G. et al. (2000) 

Nammmminoniodulation 7:182-188; Revilla V. et aL Brab Res. Bull 49:413^18; 
TrauUos E et al. (1997) Clin. Pbaonacol Thar. 62:74-81 were used for these studies. 
Cells were cultured on fiame-steiilzed glass coveislips in Endothelial Basal Medium 
(Clonetics) supplemented with 1 Oag/wi human recombinant epidermal gmv^ ftctor, 
15 1.0 ugtel hydroGortisane. SOug^ gentandcin. 50n^ amphoteteridn B, 12qgAnI 
bovine bram extCHCt and 2%v/v fetal bovine serum (aU fiom OoneticsX in a 
humidified chamber at 37*C and 5% CO,. To mabtain cdl populations, proUferating 
HUVEC were passaged at 80-90% confluency. 

Cardiac myoQrtes were isolated &om the ventricular s^tom of adult 
iO rabbit hearts, Mowing colUgenase digestion, in a manner simUar to that described 
previously (Tuian. B. cl al.. (1997) Am. J. PhysioL 272:H209S-H2106). Tlje 
modification eonsjsted of introducing low concentrations of CaCl, during the 
porfiision wid» coMagenase and the dispenioaof the myocytes. Hearts were perfused 
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for about 2 mia by gravity under a hydrostatte pressure of 1 m. with « nominally Ca*-- 
fiee solution contaimog (inaM): NaQ. 145: KCl, 5; MgSO.. U; N^^IPO«, 1.8; 
HEPBS. 5; ghieose, 10; pH adjusted to 7.4 withNaOH. Forty ml of this perfeatc 
were &ea supplemented with collagenase (1 mg/ml) and perfusion was continued with 
5 recirculation. Within 2-3 miii, this treatment resulted tn a complete loss of ventricular 
pressure. TT»e flow rate was then adjusted to 15 ml^linalKi 50 pMCaCI, was added 
toiheeoUageaasesolurion. PerftisionwiththUsolulionwascontimied for another 15 
to 18min. fcUowed by a2 min washout of the enzyme with fiesh perfusate containing 
100 MM CaCl, and w, collagenase. TTie hearts were then removed fiom the apparatus 
10 and the ventricular septum isokted and minced. Dissodatioa of thecdls was obtained 
by genUe agitation of the minced tissue in 50 ml of the same perflisiqg sohition. 
Following filtration Aiongh a200 Mm nylon mesh, (he cells were allowed to settle and 
theaupematantwasreplacedwithasolwioncoiitaining2mMCaCl^ Ceils werekept 
at 3rC in this pre^xygeoated solution and were studied within 8 hours after isolation. 
15 «ll«I«rviabilitywasensumibyregularlyrqilaciiigtheincubationsohitiM^ 

I^^^laly cultures of mouse cerebdlar graanle neurons were obtamed 
fern dissociated cerebelta of posmatal day 8 or 9 nnce aceortfng to the Ibllowiug 
prot«col(Ciegar,ctal..(1999)J.Neutosa 19:7860-7869. iacon)orated herein by 
irference). Brains were removed and placed into separate dishes comaining sohrtion A 
20 (124mMNaa. 5J7raMKCl. 1 mMNaH2P04 . UmMMgSCM . 14.5mMD.(l> 
glucose. 25 mM HEPES. 3 mgAnI BS A. pH 7.4) in which the ccrebelU were 
dissected, meninges removed, and tissue sliced into smaU pieces. Hie tissue was 
briefly ceatriiiiged and Iransfened to sohititm ^ containing 0.25 mgAnl trypsin, then 
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incubated at 37"C for 18 mia. After the addition of 0.082 mgfad tiypsin inliibitor 

(Boehringer Muwheim. IndiuiapoHs. 1 N) and 0.2S n^ml DNase I (Boefaringa 

Mannheim), the tissue was inoibated at 25«C for 2 min. After a brief centrifagadon. 

the resulting pellet was genUy titrated in solution A yielding suspension that was 

further incubated for 1 0 min at 25»C in solution A containing 2.7 mM MgS04 and 

0.03 mM CaCU. After a final oentrifiigation tlie pellet was resuspended in EMEM 

media (Sigma. St Louis. MO) containing lO*/, dtalyzed FBS (SigmaX 25 mM KCI, 2 

mM glutamine (Life Technologies BRL. Gaithereburg, MD). 25 mM ghicose. and O.l 

mg/ml gcntamycin (Sigma) and filtered through a cdl strainer (size 70 |im; Falcon). 

Cells were plated on glass ooveislips coated withpoly.D-lysine (Sigma) in Nunc four- 

weUdUhesatadensily of 1.5xlO»celU per milliliterof medium. Cytosine... 

araUmoside (10 ^Ii^ Sigma) was added 24 hr after plating. 
Testcomiiounfe 

Several test compounds wiih potential zinc-ionophore activity were 
screened fortheirabiBor to Iransportzinc Into selected taigetoeUs. botderto 
ascertain flat the transported ion was indeed Zn»\ and Mt some oflwr divale^^ 
contaminant, the test compounds were first complexed with zinc. In addition to the 
zinccomplexed ionophoies (holo-tonophores), the zinc-free fomis of these 
compounds (apo-ionophoies) were also tested for the purpose of cmopatison. 
Whenever possible, purified holo-ionophores were puichased coimnercially(e.g.zinc- 
dieihyldiihiocaibamate. Sigma-Aldrich). However, in most cases only the i^kh 
ionophores were available commerdaUy. Hie holo-ioaophoies were therefore 
prepared in our laboratoiy. Since zinc ionophores (e.g. pyrithione. 
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dieU.yldithioc«b«a«e.8*ydi«^„i«,Une)«^^ 
(i«ophore:a«), slock sotatioa. (generally 1 5.7 mM) of holo^onophores were 
Pitpared by eombining the apo-iooophore with ZnO, fa a 2:1 molar ratio either in 
waterorDMSO. depending on the soluWUty of theieactants, and incuba^ 
5 t«»P«tureforl5nrin.Tl«holo.ionophore,werethen«oredat-2(rc^ 
prior to screening, the sto*»lutioas of thcw test impounds w«fl«^ 
dibted in the superfiMion buffer to 8h.e a final concentration of 1 MM of the ho^^ 
ionophorc When testing the apo-ionopho«s. an equivalent nwlarconcentraaonrf 
ionophore in the snperfiision buffer {2 |iM) was used. 

Screening of the test eompounds was performed with cultured HUVEC, 
isolated caidiacnoroqrtes. and cultured cerebeUar neurons following 
described previously (Tuian et al.. (1997) Am. J. PhysioL 272:H2095.H2106). 

Inmediatdypdor to screening, the celkwereloaded with Fux».2.azh^ 
15 s«tiliveindiaaor.byincubatipgihecelUfe30nrinm 

Fura.2^(Molec«l,rProbes). Gfas. eove«lips bearing HUVEC or cerebeUar cells 
wereplaced directly m a super&sion chamber on the stage of an epifluorescence 
inverted microscope (Nikon Dlaphot-DM). With isolated myocytes, an aBquot of 
Fur..2 loaded ceU suspension was placed in the 5upeli«ioB ehan^ 
20 ^«*Uow«itoadh«tothegiassbotto»ofa«ch«nberbeferesuper^ 
started, "n-^ic^wopefiddofview was adjusted to include 
cells. ToestabUd^baselineflnorescence. the cells were fi^su^erfoscdfer. few 
nrinuteswithasuperiiisingsohrtion containing Ihe&Uowing (in m^^ ,40; 
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KCl. 3; MgCl„ 1; Caa„ 2, HEPES. 5; glucose, 10; pH adjusted to 7.4 with NaOH. 
The flow rate was mainlaiiied at ai>pioxunateiy 3 mVma and the tes^erahae at 3rc. 
Hie cells weie then siqierfiised with superfusion buffer contaiaing a test compound 
and a»e flnorcscence at 505 nm was recorded in response to excitation at 340 nm and 

5 380 nm. The slope ofthe fluorescence intensity ratio in reqwnsc to excitation at 340 
and 380 nm was used to determine ionophore activity. In each test, the membrane- 
peimeant heavy metal chelator Nji^4\N\^etrakis(2-pyridyImethyl)ethylenediamine 
(rPEN,30nM)wasaddedtothe$uperfusateattheendofaierua Since TPEN does 
not chelate Ca'*, loss of fluorescence in response to TPEN addition confirmed that the 
10 fluorescence was attributable to zinc. In cases where test bolo-ionophores did not 

demonstrate 2inc-iooophoreaciiviiy, the validity of the negative observations was 
confinned by adding 2inei>ytithione(l fiM) to the superfusing solution at the end of 
the test An increase in fluorescence in response to the added zinc^thiooe 
confinned that die cell being tested was viable and responrivc. 

^n«««»o»«»dy50testeoii^poundsTraescieenMforioi^ 
using this ^proadL Ofthos^ three groups ofcompounds were found to be 
particularty active zinc ionophores: pyrifliione, dithiocarbamates, and 
hydroxyquinolincs (See Table 1). Several compounds which do not bdo&g to these 
groups also showed ionophore activity but at alower level. The ionophore activity of 
20 Krti«Iu<«e appeared to be comparable in aU three ceU types tested, as were the 
aetiviii« of diethyldithiocarbamate and 5,7-diiodo-g.hydroxyquinoline. 
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EXAMFLEl 

Sham siufioy caused a statisticaUy significant deaease in NF-kB 

binding activity in fhe brain (Figures I and 2). Myocardial infarction also decreased 

5 NF-kB activity bw this decrease was not significantly different ftom that obsaved 

with the sham (Fig. 2). Treatment with ZoP (Compouod 1) or ZoODC (Compound 2) 

watered normal NF-kB binding activity brats subjected to the coionaiy occhiston 

(Fig. 2). In contrast sham tieatmat caused an increase in Spl binding activity in the 

brain (Figures 3 and 4). The effects of coronary occlusion were not significantly 

10 different from sham (Fig. 4). Treatment of rats subjected to coronary occlusion with 

ZnP (Compound 1) lowered Spl binding activity to nearly 50% of control (Fig. 4), 

whereas treatment with ZnDDC (Compound 2) restored Spl binding activity to 
nonnal (Fig. 4). 

Both sham surgery and coronary ocduston had a limOar eSect on NF- 
15 l«*««dSpltranscriptioBfifitoraetiviorinthebrain,snggBsthigftath^^ 

associated with the surgical protocol, rather than the myocarfialinfiiaitsdf^ that 
caused this effect The zinc ionophores of the presem invention dispteyed a stro^ 
ability to tevene the effects of flie surgical stress, or other forms of stress, in patients. 

including humaq s 

^ C<">a*nr artery Uoatian mnA.\ Male Sprague-Dawley rats (250-300 g) were 
anesthetized.intubatedandventaated. The ch«<t wis opened and the coronary artery 
vrasUgated. After 43 otn. the suture was rdeased and leperfcrion was eontfaued for 
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4 h. Boluses (0 J ml) of Um ^ne ionophoies ZnP (1 .2 and ZnDDC (8 J 
wm administcrad intravBoously io 4% DMSO in saline at 0, 1, and 2 h post- 
rqiofiision. Afier4 li of repet&ston the ligature was relied, and Evans blue dye was 
infused intravenously to demarcate the area at risk. Hie rats were then killed by 
5 exsanguination and the brain was collected for analysis. Sham-surgeiy rats were 
treated in an idendcal maimer but without tying die ligature around die coronary 
artery. 

Freparition nf nuclear extracts from brain tissue. 

Brain samples were homogenized on ice using six slow strokes of a 
10 TefkmpesOehomogeaizer at 1000 ipra in 8 volumes of bufe containing 0J5M 
sucrose, 10 mM HEPES. pH 7.6, 25 mM Ka. 1 mM EDTA, 10% glycerol. 0.15 mM 
spennine, and 0.5 mM spermidine. The homogenate was filtered tfuou^ a 45 nun 
nylon sieve and layered over a 10 ml cushion of 2 M sucrose contmning 1 0 mM 
HEPK.PH 7.6. 25 mM KCl. 1 mMEDTA. and 10% glyeetbl. The homogenate was 
15 cealrifuged 01 100.000 xg at 4'Cfcrlh, the ftq)ematant was discarded, and the 
peUetednucleiweregentlyxe8uspendedin40mlof a lysis buf&r containing 20 mM 
HEPES, pH 7.9. 420 mM NaCI. 1 .5 mM MgO,. 0.2 mM EDTA. 25% glycerol, 0.5 
mM DTT, 0.5 mM PMSF. 0.5 mM spermidine. 0.15 mM spermine, and 5 tng/ml each 
of apntimn, leupeptin and pepstatin. The suspension was incubated on ice for 45 min 
20 «ndcentrifugeda20,00Oxgat4»Ctol0inin.Thesupeiaatamcoiitai^ 

protein was collected and dUuted 1:1 with a buffer containing 20 mM HEPES. pH 7.9, 
50 mM KCl. 0.2 mM EDTA. 20% glycerol, 0.5 DTT. 0.5 mM PMSF, 0 J mM 
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spennidine. 0.15 mM sponnine^ and 5 mgAnl eadi otztntixda, leupqrtin and 
p^tatin. Protein concentrations wwe dsteiqiined using dte Bio Rad protein assay. 
EMSa fclectroDhoredc mnMHtY «itifr ..cy*)' Dou))le-stranded consensus 
oligonucleoddes forNF-lcB and Spl (Promega, Madison. Wisconsin) were 
5 ladioUbelled with gI*^P]ATP (Amosham, Adington Heights. Illinois). Five mg of 
nuclear proton were first incnbated fi)r 10 min at room temperature 5 mg poly- 
dp-q (Boehringer Manhdm, Montreal, QaAec) in DNA bindmg buffer (20 mM 
HEPES. pH 7.9. 0.2 mM EDTA. 0.2 mM EGTA. 100 raM KQ. 5% glycerol, and 2 
mMDTT). lulled probe (OJng) was dun added and the reaction ndxincobated for 
10 aanadditional20inininafinalvohaneof20mL The reaction mixnire was sutgected 
to decboj^resis on 5% polyacrylanride gd, and the dried gd was exposed to X-ray 
film. The intensity of the bands was quantiuted with a densitometer and commercially 
available software (Molecular Analyst, Bio-Rad Uboraiories, Hercules, Califbnda). 
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WHATISniAflynrp^g. 

1. Ame(hodoftrea!iii4streMcwnpii8ing«dministe^ 

Jhewf a phannMcmlcalJy effective amount of a riac ion^^ 
phannaceutically accq>table cairier. 

2. "Hieniethodofdaiml.wherebtheancionoidwrecon^ 
zinchcterocydic amines. zincKUthiocaibainates and zuD-vitamins. 

3. Themeehodofclaim2.wlieiemthezincfanophoreis2^ 

4. Themethodofclaan2.wlieitinsaid2uic.heleiDcyeUcaaiinee^ 
5,7-I)iiodc>-8-hydioxyqninoUne and zmc-g-Hydtoxyquinoliofc 

5. ■nwindhodofdaim2.wiKremsaid2inc^thiocaibiiraatecompriw 
pyiroUdinc dithxocaAamaie. ainc^ylditbiocaxbamate. ancxlisulfinttn and 
anc-dimcthyklithiocaibamate. 

6. ■n'e™5ftodofdaim2.wherdnsaid2im>vitaininissdecW 
consisting of Vitamin E and Vitamin A. 

7. The mediod of daim 1, wherein the effective amount of a zinc ionophoie 

Mogeifiom about 0.005 pg per kg ofbody weighttoabout 5.0 mgpcrkg of 
bodyweigbt 

8. "nw method of claim 1, wherein the zinc ioaoplKOT is administered 
intravwously. immmusculariy, snbeataneousiy, IntiBoertbrovenlricularly. 
orally or topically. 

9. A method of reversing the effects of surgical stms comprising administering 
to a patient in need thereof a phaimacewicaUy efifective amouK of a zinc 
ionqphere and a phatmaceuticaUy acceptable carrier. 
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1 0. TTie method of daim 9, whocin the zinc ionophore comprises zinc- pyritfaione, 
zino-heterocydic amines, zioe-dthiocaibamates aad zmc-Vitamias. 

1 1. The method of daim 10, wherem the zinc ionophore is zinc pyrithtooe. 

12. The method of daim 10, vbgxaa said zinc-hetetocydie amine comprises zinc- 
S.7-Oiiodo-8-hydrexyquindine and ztne-S-HydroxyquinoUne. 

13. The meftod of daim 1 0. wherein said zinc-diOtiocarbamatc comprises zinc 
pyiroUdine diehiocaibamale, zinc-diethyldithiocaibafflate. zinc-disulfiram and 
zinc-dimetb)iditfaiocarbamate. 

14. Tbs method of daim 10, wherein said zincvitamin is sdected fiom the group 
IS consisting of Vitamin Band Vitamin A. 

15. The method of claim 9, «*erein the elective amount of a zinc ionophore 
ranges from about 0.005 tisperkf ofbody wdght to about 5.0 mg per kg of 
bodywdf^t 

20 

W. The method of Claim 9, Wherein the zloe ionophore is administered 
i«w«*wouily, inttamuseularly, snbeutaneously. intncerdMoveotricularly. 
orally or topically. 

25 17. Amdhod of regulating gene esquession comprising modulating Ibe activity of 
tiansaiptimi fadora by administering to apatient in need Oioeof a 
phaimaceuticdly efifeetive amoum of a zinc ionophore and a phamucenticaUy 
acceptable cani«r. 



30 



18. The mediod of daim 17, vrherdn ifac zinc ionophore comprises zinc- 
pyrithione. zinc-heterocydic amines, zinc^iithiocarbamates and zincYltamins. 

19. Tbemethod of claim 18, «herdn the zinc ienophoieii zinc pyrithione. 
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15 



20 



25 



30 



20. Tbt method of daini 18. wheitui said 2iiu>lieteocycIic aaiae comprises anc- 
5,7-I>iiodo-8.hydn»xyqiiinoIiae aad ziBC-8-HydroxyquiiiolL 



lime. 



21. Themeliiod of daim 18. wherein said zinc-dithiocarbainate comprises zinc 
pyrroUdine dithiocarbamate. rinc-diefl,yldid»iocarbaniale. anc^lisulfiiam and 
zioc-dimeth^ithiocaibaniate. 

22. The method of data 18. wherein said aincvitamia is selected fiom (he group 
cMsistiBg of ^tamin £ and Vitamb A. 

23. TTie method of daim 1 7. wherein the effective amount of a zinc ioDophore 

ranges ftom about 0.005 W per kg of body weight to about 5.0 mg per kg of 
bodyw€i|jbt 

24. Themedjodofdaim 17, wherein the zinc ionophore is administered 
intravenously, intramuscularly, snbcutaneously. intnceieb«,vealriculariy. 
orally or topically. 

25. A method of prptectfag sgrihst the effects of stress compcia^g administering 

toapaticnt in need thereofaphaimaceutlcaUy effective amount qfad^ 
ionophore and a phaimaceuticalfy Mceptd>Ie carrier. 



izmc- 



2<). The method of claim 25. wherein the zinc ionophore cmnprises ; 

pyrithione; zincheterocydic unines. zino^thiocarbamates and zinc-Vitamins. 

27. TTie method ofdaim 26. wberdn the zinc ionophore is zinc pyrithione. 

28. TTie method of cIaia26.whe«Cns.id2in6.heterocydicaminecompriaeszm^^ 
5,7.Duodo-8*ydrox3f«iuinoltne and zinc^-Hydrexyquiaoltne. 
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29. The method of daim 26, wherein said zinc-difluocarbamate comprises zinc- 
pynoUdine ditfaiocaibamate, zinc-dicibyldithiocarbamate. zinc-disulfiram and 
ziac-dimethjldithiocaibaniate. 

30- The method of daim 26, wherein said zinc-vitamin is selected fiom die groiqi 
consisting of Vitamin £ and \ritamin A. 

31. The method of daim 25, whaein the effective amount of a anc ionophore 
ranges from about 0.005 per kg of body wcl jjit to about 5.0 mg per kg of 
body weight 

32. The method of claim 25, wherein the zinc ionophore is administered 
intravenously, intramuscularly, siibcutaneously. lntraccr*TOvcntricularly. 
oraDy or topically. 
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US 5 462 524 A (POWELL SAUL R ET AL) 
31 October 1995 (1995-10-31) 

column 2, line 35 - line 66 
column 6, line 35 - line 58 

US 5 348 749 A (SIKTER ANDRAS) 
20 September 1994 (1994-09-20) 
column 3, line 66 -column 4, line 15 
column 5, line 6 - line 11 
column 5, line 55 - line 66 
example 12 
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lemaUofuri application No. 
PCT/CA 02/00458 



Boxl ObaoffvatioiwwhmMrtain claims w«r» found unse8rchabl»(C^^ 

This intematiofiai Seaich Report has not been establshed in respect of certain claims under Article I7(2)(a| for ttie foUowlng nsasons: 

1. [71 CtaimeNos.: 

because eiey relale to subject matter not required to be searched by tNs Auttiority, namely: 

Although claims 1-32 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. HciaimeNos.: I'lO, 15-32 (all partially) 

because they relate to parts of the International AppOcalon that do not comply with the prescribed requlremente to such 
an extent that no meaningful International Search can be carried out, specillcaly: 

see FURTHER INFORMATION sheet PCT/ISA/210 



a n OaimeNoe.: 

because they are dependent claims and are not drafted In accordance wtti the second and third sentences of Rute 6.4(a). 
Boxl Obsarvfllions^itfhere unity ollnventiOA is lackirig(Cont^ 

TNs International Searching Authority fdund muHipto inventions in this international application, as Ibiioiws: 



1. I I As all required addKional search fees were timely paid by the applicant, this internattonalSe 
* — I searchable daims. 

2- LJ As ail searchabte dalms could be searched without efldrt Justifying an additional fee, this Authority did not invite paymem 
— of any additional lee. 



3. I I As only some of the required adiStlona} search fees were tlnwly paid by the appllcam. thte miemational Search Report 
i— i covers only those claims ftar which fees were paht speciflcaily claims r^s.: 



4. 



I I No required addOonal eaarch fees were timely paid by the applicanL Consequentiy. this Iniemaiionai Search Report is 
restricted to the Invention first mentioned In the dalms; it Is covered by claims Nos.: 



on Praleet |^ The addiional search fees were accompanied by the applicant's protest 

I j No protest accompanied the payment of addiSonal search fees. 
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Continuation of Box 1.2 

Claims Nos.: 1-10. 15-32 (all partially) 



a) Claims 1-8 and 25-32: 

Present claims 1-8 and 25-32 relate to an extremely large number of 
possible diseases associated with stress due to the complexity of the 
term. For Instance, the applicant acknowledges himself on p. 5 of the 
description that the term "stress" encompasses a broad range of 
alterations to normal homeostasis which lead to changes In gene 
expression. Support within the meaning of Article 6 PCT and/or disclosure 
within the meaning of Article 5 PCT Is to be found, however, for only a 
very small proportion of the methods claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope Is Impossible. 
Consequently, the search has been restricted to specific diseases 
mentioned in the description on page 6 and in figures 1 and 3, namely 
trauma, depression, anxiety, myocardial infarction, surgical stress and 
coronary occlusion. The term "Injuries" has not been searched, because 1t 
relates to a too large number of possible diseases, rendering a 
meaningful search Impossible. 

b) Claims 17-24: 

Present claims 17-24 relate to an extremely large number of possible 
methods. In particular, the term "regulating gene expression" may have a 
variety of meanings including "Inhibiting" or, on the contrary, 
"activating" gene expression. Consequently, the search has been 
restricted to the mechanism of action (modulation of the activity of the 
transcription factors NF-KB, AP-1 and Spl, Indicated on page 8 of the 
description) and the diseases associated such as trauma, surgical stress, 
depression, anxiety and coronary occlusion which are mentioned In the 
description on pages 6 and 8. 

c) Claims 1, 2, 7-10, 15-18, 23-26 and 31-32: 

The expression "zinc lonophores" encompasses a very large number of 
possible compounds which may have this characteristic. A complete search 
Is therefore not possible. Consequently, the search has been limited to 
the compounds specified in claims 3-6 of the application 
(zinc-pyrithlone, zinc-hydroxyquinolines, zinc-pyrrol Idlne 
d1 thi ocarbamate , z1 nc-diethy 1 di thi ocarbamate , 
zinc-dl methyl dithlocarbamate, zinc-dlsulflram, zinc-vitamin A and 
zinc-vitamin E). 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no International 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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